The production of oxygen-centered radicals by bacillus-Calmette-Guerin-activated macrophages. An electron paramagnetic resonance study of the response to phorbol myristate acetate.
The spin trapping with 5,5-dimethyl-1-pyrroline-N-oxide of free radicals formed from Bacillus-Calmette-Guerin elicited peritoneal macrophages stimulated with phorbol myristate acetate resulted in the formation of a superoxide and hydroxyl spin adducts. The formation of both spin adducts was inhibited by copper/zinc superoxide dismutase. Only 70% of the hydroxyl spin adduct could be inhibited by catalase or the scavenger dimethyl sulfoxide. This suggests that the production of hydroxyl radicals involves prior formation of both superoxide radicals and hydrogen peroxide, implicating a Fenton catalysed Haber-Weiss reaction. The metal scavenger desferrioxamine also reduced the hydroxyl radical signal by 70%. The unaccounted 30% hydroxyl radical-like signals are probably due to carbon-centered free radicals formed by the lipoxygenase reaction. Spin trapping in the presence of the lipid-soluble spin trap, 5-octadecyl-5,3,3-trimethyl-1-pyrroline-N-oxide, resulted in a spectrum consistent with the presence of an oxaziridine nitroxide. This results from the free radical-induced cyclisation of a nitrone with an unsaturated fatty acid.